but the exercise challenge at room temperature had no effect.
A The subjects sat there for 10 mm breathing tidally through the nose. There was a 2 to 4 m/s turbulent airflow to mimic wind in the chamber, and the mean temperature was -20.6#{176}C (range, -21.9 to -19.4). The subjects were fully dressed in a way they considered appropriate for a cold wintery day. They wore woolen hats and gloves, but the face was uncovered.
The recovery time after the exposure was spent at room temperature and humidity, as in the next two challenges.
Before the exposure, three maximal expiratory flow-volume curves were taken with a pneumotachograph spirometer (Medikro 101, Medikro LTD. Kuopio, Finland). Figure   1 .The AFV was found to be a more sensitive indicator of bronchoconstriction than FEy,. Thus, the differences in the time courses between the challenges are more clearly seen in Figure  2 , which shows the changes in AFV.
The cold exposure at rest caused a significant fall It is thought to be caused by a neural reflex initiated by the inhalation of cold air during the exposure"'3'9 or by the cooling of the skin of the face'4"5 during the exposure. The most likely explanation may be the facial cooling mechanism, but in these studies,'4"5 the skin of the face has been cooled by ice packs, hardly a physiologic way to achieve this result.
In our study, the skin of the face was cooled by cold air. There was also a light turbulent flow of air in the chamber mimicking wind. In our patients, also the nose and the upper airways were exposed to cold during nasal tidal volume breathing.
We feel that neural reflex mechanisms may at least partly be operating also during exercise in a cold environment. In our study, there was a clear difference between the challenges in the time courses of the responses.
It is worthy of note that during the cold exposure at rest, the peak response was observed immediately after the challenge. The response to
